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Spectra were analyzed and converted using the "Pro-Data Viewer" software. For further analysis of transient spectra and kinetics Origin 2017 was used. Experiments were conducted in acetonitrile (Acros, "extra dry") in a sealed, nitrogen flushed quartz cuvette with glass neck (10 mm by 10 mm). The solvent was analyzed by UV-vis spectroscopy and under the described LFP conditions to ensure its optical purity. Electrochemical studies were carried out under argon atmosphere. The measurements were performed in dimethylformamide (DMF) containing 0.1 M tetra-n-butylammonium tetrafluoroborate using ferrocene/ferrocenium (Fc/Fc+) as an internal reference. A glassy carbon electrode (working electrode), platinum wire (counter electrode), and silver wire (quasi-reference electrode) were employed. Spectroelectrochemical studies were carried out in an optically transparent thin layer electrochemical cell (OTTLE). Suitable crystals were selected and mounted on a MITIGEN holder oil on a GV1000/SuperNova, TitanS2 diffractometer or Atlas diffractometer. Using Olex2 3 , the structure was solved with the ShelXT 2.0x10 -6 3.0x10 2.0x10 -6 3.0x10 
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Optimization reactions and control experiments
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General procedure for C-H sulfenylation
In a 5 mL snap vial with magnetic stirring bar, the arene (0. were added. Dry CH 3 CN (2.0 mL) were added under N 2 and the mixture was degassed by "pump-freeze-thaw" cycles (×3) via a syringe needle. This reaction mixture was irradiated through the plane bottom side of the snap vial using a 455 nm LED under nitrogen at 25 °C. The reaction progress was monitored by GC analysis. After 6 h to 24 h of irradiation, the reaction mixture was transferred to separating funnel, diluted with ethyl acetate and washed with 15 mL of water. The aqueous layer was washed three times (3 × 15 mL) with ethyl acetate. The combined organic phases were dried over MgSO 4 , filtered and concentrated in vacuum.
Purification of the crude product was achieved by flash column chromatography using petrol ether/ethyl acetate as eluent.
Synthesis of (2,4,6-trimethoxy-1,3-phenylene)bis(phenylsulfane) (3a) 5 The compound was prepared according to the general procedure using 16. 
Synthesis of (2,4,6-trimethoxy-1,3-phenylene)bis((4-methoxyphenyl)sulfane) (3c)
The compound was prepared according to the general procedure using 16. 
Synthesis of 2,4,6-trimethoxyphenyl dimethylcarbamodithioate (3d)
Synthesis of (4,6-dimethoxy-1,3-phenylene)bis(phenylsulfane) (3e)
The compound was prepared according to the general procedure using 12. 
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Synthesis of phenyl(2,4,5-trimethoxyphenyl)sulfane (3f) 6 The compound was prepared according to the general procedure using 15. 
Synthesis of p-tolyl(2,4,5-trimethoxyphenyl)sulfane (3g)
The compound was prepared according to the general procedure using 15. Synthesis of (4-methoxyphenyl)(2,4,5-trimethoxyphenyl)sulfane (3h) 7 The compound was prepared according to the general procedure using 15. 
Synthesis of 2,4,5-trimethoxyphenyl dimethylcarbamodithioate (3i)
The compound was prepared according to the general procedure using 15. 
Synthesis of N-(4-ethoxy-3-(phenylthio)phenyl)acetamide (3j)
The compound was prepared according to the general procedure using 17. 
Synthesis of 1-phenyl-3-(phenylthio)pyrrolidine-2,5-dione (3k)
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Synthesis of (2-methoxynaphthalen-1-yl)(phenyl)sulfane (3l)
The compound was prepared according to the general procedure using 15.8 mg of (2- 
